HISTORICAL INTRODUCTION
A careful review of the chemical literature upon potassium permanganate and its reactions reveals certain funda mental facts which are important both as a summary of our knowledge of the subject to date and as a necessary introduction to an investigation in this particular field. The established facts may be briefly expressed as follows:
1. Potassium permanganate, in concentrated aqueous solution, when treated with caustic alkali of sufficient strength and heated, spontaneously decomposes into potassium manganate and free oxygen. ( 1 ) 2. Spontaneous decomposition of aqueous potassium permanganate solutions, with the production of free oxygen, Is always brought about by the presence of these lower oxides of manganese, or their compounds, but does not occur in their absence. The researches of Horse and his students,(2) have established these facts, although some contrary evidence has been presented. ( 3 ) 3. The mechanism of the reactions to which the oxygen evolution is due is of doubtful character, One suggestion presented is to the effect that manganese dioxide, if precipitated, polymerizes at the expense of permanganic acid, liber ating the oxygen from the latter. (4) 4. The decomposition of potassium permanganate,in aqueous solution, io stimulated by an increase In concentration, or a rise in temperature. (5) 5. Benzene derivatives of various structures, even those with the same substituents, but in different positions, show wide differences in susceptibility to oxidation by potassium permanganate; yet this phenomenon aeons to show little regularity when series of compounds having similar con figurations are tested. 6 . The most important generalization in this field seems to be Remsen's Law*, ( 6) to which even at that time many excep tions were known, * "In all oases now on record in which hydrocarbon residues are shown to be protected from oxidation by the presence of negative groups, the latter are in the ortho-position, with reference to the former; whereas oxidizable residue, situated either in the meta-or para-position with reference to the nega tive groups, are, under the same circumstances, transformed, just as if the negative groups wore not present".
7. When organic compounds are oxidized by potassium permanganate in alkaline solution, an increase in the concen tration of the alkali present may produce distinctly different effects in different cases. (7) EARLIER OBSERVATIONS.
In 1882, Remsen and Emerson(8) stated, "that acid oxidizing agents tend to transform para-groups and leave ortho groups unchanged, and that alkaline oxidizing agents tend to transform ortho-groups and leave para-groups unchanged." On further investigation the authors found that the above conditions did not exist. Noyes (9) found that by moans of alkaline 3 potassium ferricyanide that while ortho and para-nitrotoluene were oxidized readily and in nearly equal amount, meta-nitrotoluene was oxidized with great difficulty, -with greater difficulty than toluene itself.
Dreyfus (10) observed that the rates of oxidation of isomerides were not the same, For the ease of the dihydroxybenzenes and the toluidines, the ortho compound was oxidized to the greatest degree by means of potassium permanganate, the meta-derivative the least, the para-derivative occupying an intermediate position.
Schőpff (11) concludes from the results of his attempts to oxidize bromo-xylene that" the oxidation of a methyl oxidation of benzene derivatives by means of alkaline and acid potassium permanganate that no const;nt results were obtained, except in those compounds which were completely oxidised.
These compounds were those which have an amino or hydroxyl group attached to the benzene nucleus.
Bigelow (15) As indicated below, the loss caused by oxidation was high.
3.0625 g. gave on oxidation 0.6844 g. 2.8661 g. gave on oxidation 0.6356 g. (21) found 137°. The product was then subjected to the oxidation method described above.
2.0073 g. gave on oxidation 1.7738 g.
2.0980 g. gave on oxidation 1.8499 g.
Amount oxidized 11.64%, 11.83%. 2.8670 g. gave on oxidation 2.3870 g.
3.1729 g. gave on oxidation 2.6477 g.
Amount oxidized 16.74%, 16.55%.
2-Bromobenzoic acid.
This compound was prepared in a manner analogous to that described for the chlorine compound. 2.3907 g. gave on oxidation 1.8300 g.
2.1409 g. gave on oxidation 1.6507 g.
Amount oxidized 23.46%, 23.19%
3-Bromobenzoic acid. The method of Hubner and Petermann was followed for the preparation of this compound.
Essentially it consisted of heating 10 g. of benzoic acid, 14 g.
of bromine, and 45 cc. of water in a long closed thick walled tube in the combustion furnace for 8-9 hours at 140° -145°.
After cooling, the contents were removed, filtered and the solid boiled with 100 co. of distilled water to drive off any 13 unchanged benzoic acid. A fter boiling with norite the liquid was filtered, cooled, and the bromobenzoic acid crys tallized from hot water. A nearly quantitative yield of colorless needles melting at 155° was obtained. Friedburg (27) found 155°. Oxidation was conducted in the usual way.
2.0845 g. gave on oxidation 1.4235 g. For the oxidation of each of the acetylaminobenzoic acids 10 g. of potassium permanganate were used, due to the fact that when 5 g. were used as in the previous experiments, the solution would become decolorized before the two hour oxidation period had boon completed.
2-Acetylaminobenzoic acid.
2.1700 g. gave on oxidation 1.3883 2.1399 g. gave on oxidation 1.3633. Amount oxidized 36.02%, 36.29%.
3-Ac e t yl a mi nobe nz oi c a c i d . This product was subjected to the oxidation mixture in the meaner already described.
The compound, however, is practically insoluble in other and could not be extracted with that solvent. Since its solubility in water is very low, it was decided to recover the material from the oxidation mixture by filtration. The solid was collocted in a weighed Gooch crucible, and the percentage oxidized determined by the loss in weight. Benzolyation of ortho-, meta, and para-aminobenzoic acids.
The benzoylation of these acids was carried out in the usual manner by gently refluxing 8 g. of the correspon ding acid with 12 cc. of benzoyl chloride. The mixture was poured into water and gently heated to hydrolyze the excess of benzoyl chloride and filtered to remove any unchanged aminobenzoic acid.* *It had previously been determined that the aminobenzoic acid was very soluble in hot water, whereas the benzoyl derivative was quite insoluble under similar conditions. The residue, which repre sents the benzoyl derivative, after washing with water was purified as follows. The ortho and para derivatives were recrystallized from alcohol, whi le the meta derivative was recrystallized with difficulty from acetone. 
4.
It appears that the meta-and para-compounds are more closely related to each other than either of the two isomers are to the ortho-compounds, so for as behavior toward perman ganate under these conditions is concerned.
